We give an overview of recent results on slow and fast light in active semiconductor waveguides. The cases of coherent population oscillations as well as electromagnetically induced transparency are covered, emphasizing the physics and fundamental limitations. , for the two schemes of excitation. Below, the imaginary and real parts of the susceptibilities are depicted, with dashed lines showing the susceptibilities for zero control signal. The probe frequency is normalized with respect to the 2-1 dephasing time for the EIT scheme and with respect to the carrier lifetime for the CPO scheme.
illustrates the level schemes and corresponding susceptibilities for two schemes that may be used to realise light slow-down in semiconductors, i.e., electromagnetically induced transparency (EIT) [3, 10] and coherent population oscillations (CPO) [12] . For a recent review of CPO effects in semiconductors please refer to [11] . The realisation of EIT requires a discrete level structure, as found in semiconductor quantum dots. In this case a strong control beam dresses the levels 2 and 3, thereby strongly modifying the absorption and index experienced by the probe beam. Relying on quantum mechanical coherence among the levels, EIT is very susceptible to dephasing processes, which are known to be very strong in semiconductors. In the talk we will discuss the fundamental aspects of EIT in semiconductors, in particular emphasizing the role of dephasing processes and the prospects of short pulse light slow-down [10] .
CPO based light-speed control is much more readily achieved since it does not rely on quantum mechanical coherence among levels and therefore it is not impeded by dephasing processes. It has been show that the combination of gain and absorber sections in a single monolithically integrated device allows to realise phase shifts up to about 150 degrees at gigahertz frequencies [7] . These devices rely on the exploration of carrier dynamics in the various sections, which, e.g., make it possible to tailor the frequency response within a certain bandwidth to realize a true time delay for applications in phased array antennas [8] . Another, recently demonstrated, way of enhancing the performance of phase shifters based on slow and fast light effects is to perform optical filtering before detection [13] . By blocking one of the sidebands one may thus benefit from the refractive index dynamics inside the structure to further enhance the phase shift and the bandwidth. In the talk we will outline some of the possibilities and challenges for practical applications of slow and fast light in semiconductor waveguides, in particular within the field of microwave photonics.
